Patterns that define the four domains conserved in known and novel isoforms of the protein import receptor Tom20.
Tom20 is the master receptor for protein import into mitochondria. Analysis of motifs present in Tom20 sequences from fungi and animals found several highly conserved regions, including features of the transmembrane segment, the ligand-binding domain and functionally important flexible segments at the N terminus and the C terminus of the protein. Hidden Markov model searches of genome sequence data revealed novel isoforms of Tom20 in vertebrate and invertebrate animals. A three-dimensional comparative model of the novel type I Tom20, based on the structurally characterized type II isoform, shows important differences in the amino acid residues lining the ligand-binding groove, where the type I protein from animals is more similar to the fungal form of Tom20. Given that the two receptor types from mouse interact with the same set of precursor protein substrates, comparative analysis of the substrate-binding site provides unique insight into the mechanism of substrate recognition. No Tom20-related protein was found in genome sequence data from plants or protozoans, suggesting the receptor Tom20 evolved after the split of animals and fungi from the main lineage of eukaryotes.